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(54) GAS SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly accurate gas sensor without any offset. 

SOLUTION: Exhaust gases to be introduced to the first inside space 31 through a 
pinhole 1 1 are regulated at a predetermined low oxygen concentration by discharging 
oxygen by an oxygen pump cell 2. Here, when the amount of conduction of electric 
current to the oxygen pump cell 2 is regulated so that an oxygen detecting cell 5 may 
have an electromotive force exceeding 450 mV and equal to 750 mV or less, hydrogen 
us generated by the decomposition o H20 at the oxygen pump cell 2. The hydrogen is 
diffused into the second inside space 32 via a through hole 12 to react with residual 
oxygen. By this, residual oxygen causing offsets is reduced, and it is possible to detect 
the concentration of NOx in the second inside space 32 with accuracy by an NOx 
detecting cell 6. 
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1 1 -2 3 7 3 6 6 
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m*. iEar^rtwarafc***^****** 0 
-tEm— ort scara i-a ta-r 5 ©is t l , 

ic. -*34s±s*-«>rt«BffiniJfc«a+5 * stmt*. 

ffirfll-5S^-r5fim^ia s 4 5 0mV!:ix7 5 omva 

S*t5gt^!) s 5 0 0mV«l6 0 0mV£l7Cil 

5>HNf3l *fc.li2E«ra#*-fc^. 
lfS*«5 ] IGtiMblWIIlfSlt 

(cSl*Di-5®ffi^r 3 0 0mVgl±6 0 OmVElT^KS 

[3swwi**a>i3t9n 

[0001] 



fc*. 
[0 0 0 2] 

«xir> 3 ^ (NOx, HC, CO) £I&£LT 

[0 0 0 3] Z5cftM)t«3*<fc***D"*'*** t LT, ' i ^ 
li, H5£«*^<0±»it^iU ! TsitlcEgUfc2ocD^-fe 

9 £<fcfc DM* ft ^ - 1 -4 s -e * 5 „ u *» u * # 
lcfe9, «HH*rllH«ftKff5 2 0i -fe^-> 

wfc*. wftfoasiiBKk* (nox) mtt?? 

[0 0 0 4] #ft*»SE*IMI:* (NO x) t:A3Ktttti 

15, ft§Bip8-2 7 1 47 6#4fc*»£M?J<£i va '*3. 
*0«J«*iai 2tC^-Ti. ^-fe^Stt* 

®9 1 i@#®&«9 2or^»-iaLfc^' < — frft*^ 85 
-«rt*B£j3f9 3 t|g-<Ort8B3ESf9 4**»«UT* 
r,^ ^— cDrtS5SFf9 3lCli^— o££fic*j§iI23 9 5 £ 
iICT«$d^#*2 s *A£ixS<fc7t-ftL-tfc5. JR— 
Orta5SFf 9 3 l*Sg-«ffc»#i&iB 9 6 «:» 

[0005] m-<ort95SFf 9 3 pKommmm*. mm 

oK5SSr^ffii-5^-^^7 , -fe/i'9B^»:i-t5>ix-cvN 
rtfeSA (Pt) t945tS9 2i. 9 2bfc**il 

o K9 7^io : ^-ort^m9 3ic^n^aaiL-c<e 

9.m@92a, 9 2bffliC&±-tZ>£ntlt>>b&mfe 

tt, @{$mfi¥f?9 1 ir^OiSiStOP tfg9 1 a, 9 1 
b £ 9 9 , l@9 1a li«tSD^^l-. 9 1 b li 

-^•fe^9 AtCt 9«m$ix^K^SS* 5 M^1Si:^'5>-t 
[0 0 0 6] *fc, Hrt»R9 2i«a9 2a^9 2 



3 

»3S5f9 4KBtt-r-5*ffi9 2 ctt, NOxiCStLTi! 
5cSttft*i-5ns?»A (Rh) fcfcLTfc*. WZ« 

•7*ir/W9 CC5©^9 2 a, 9 2 c£MJ£©«BE*PPaDL 

[0007] rW<fc?«C, ±EflWc©#*-fe 
RjR-fe>"^-feA'9At^— OJK>'7 , -fe/l'9 B&m^Xm 

OBR, *-Ort«ia2Bf9 3^*JV>TNOx»**»»kU 

9BKJ:!>, f5— <Ortla5SM9 3rt£rNO x *S3l7t;$ix 
&V*.*#JEKM*PL«:9, fc— # 9 8 J&-© 20 

rtSI5SM9 3(C^ttii-5P tmH9 1 b % tt£9 2 aCD 
NOxaSjS5cStl*V>iaS««lCSWLTV> 

(Au) SfcliA u t P t ro^^i 0 ^SSilrfflV 1 

Bi£<D i *sasjss< 45 r. t a*E*£ft-cv*5. 

[0008] 

/W9AI1, S»±I4, S@92a, 9 2 b EU£38£-f 5 
jgS^aU 5 0mVi:/£5J:5»c*!lffli-fix»4J:v^t Six 30 

WHflUCfcoTH:, m-rortSK§g^f9 4ft<D&%Wk£ft 

m-WrtSBSgf 9 4F^tCfc*V^T«Sy^^ c P<C»H2 O© 
[0 0 0 9] *JMMf*;fl*P t-Au^4t9i 

t£fr<?tz<0, NO x (OTf-tt h~fOz KttLTt 

Tffittik-f-^r fctg^j: strata* kit, &tti«fg£ 
[0010] -er-c, jmswi*. h&*£<-tz 

kZBttkTZo so 
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[0 0 11] 

ic *^Bj<oit*3Si w^^-t^iMi, mmmtvotez 

H»c4d.-f 5 was*** h m*&xeto9<&. zmm-rzmm 
r ±E*— ortWffilB k#«e-*- 5*»o— 5 

[0 0 12] iE^dO'T'^SIciimi-Si:, ±KJg 

mw^mthztiz. c<oB#. jtEKss^^v/^ia^oii 

SEMrtw*^ (H 2 o) astute*, ***s^*-r 
5„ io**a«±E*n©rt»ffiin»-a.«L'Ta#SBR 

[0013] i§*3S2ro«fiS;-eii, M^ti^tttto 

i"5J:5»cta:Wfc— »<oSS**U, 
ki«4i-5ifi«**»&J:EJIS— OI*i»2Mrt«>BHR»« 

OmV^Sx.7 5 0mVtlTO®ai:?i-5J: 5 ±E 

[0014] iCMiXtttUffto-ttotiHtX 
^-T5^^^?>±Em-rort^p B lF , iro^^« ; Sr^ 

omtt&tem-tz- kic& •? . ±E^-<^rt§i5^rart 

icthz o©^gro< ^±-T5*#icJ:or, 



(4) 
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9. m-ort«u2rBirtoa#»*fciDx.TNOx t** 

fcSff-r5fc»«flE* s /h*<45. Sot, K*8g& 
m^»ofi***s±£ttB£*5J:5K:. ±BB*#V 

[0016] 4 (Au) £8SiDL*V^& (P t) 
■ettNOx^a^lcajc • NOx<0»5cStt 

UT«Sg-r^> 0 P t*»CAutr»iDL-0*< 
k, NO x<Da5E AuO«Wl 
lt%SrSi-5P t - Au^ilffilt NOx^ttt 

rtttffiBfciBUil-*— AuO«*» J lI 
1 0lt%OT-Cfe5P t-AuSS^rf 
tttf, NOxOSS • »»{C»UT^Ffgtt-e*>5fci t> 

£ e ^oT, -LEfg— OrtlBffilBrtONOx«KfcSE{k 

o t«H«l*t ** < «±t5 r t *"C# 5. 
[0 0 17] MMWU-Ctt, ±B»*Bfl»ttJ*«<&- 

J*©«*IB^38^-r5iB«**^ 5 0 0mV^±6 0 0 

iiHS£ftJ#PLT, ±E*-ort»a2lBrt<0K*»*Sr 

[0018] »* L < tt, ±E**»*tta#8ko-» 
©««mic»£i-*««*a*±E*B fctt* J: 5 (c*J» 

[0019] «*95wt«ttt, ±Eftft8fefl:fetttti 

M^so^-r 5 r. k -v^mmtvommzfefti- z> r. t 

**. 

[0 0 2 0] B**6 0«rtTHt, ±E2«IMfc4M*ttJ 
0 0niV^T^®HtC^J^)-rOo 
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[0021] ±EB»Bfk««ia*«<o-»«>WiWI© 
SEtt, B*«a^i»VMC*0W*aBfc3S£-r5fi* 

v\ tfc, 6 o omvj^Ti:-r5r.<i:-e. ms±-cH 2 

0*s»»-r50tr»IIBi-5ri:*«-e#, H2 oo»»*c 
[0 0 2 2] 

JfeoJBffitwOV^T, Bl— B6JC±9RB-T5. El 3 II 

m&mtvo (nox) ttiasa^*iiatfc9, n 

^)T«J-B5£Stt5^*tt^*«^^— H 1 

H 1 1 kftn*s<— H 1 2 0HS«^i:^o-Ci5 
20 9, wixb^7^— HI 1. HI 2 0ffi!l|g£J@Eg{ctt x ft 
8)3t#* T*> — H 1 rt KB* 9 atr 

fcft(0ft«PH13, HI 4#*;h^JhJ2/£LTfc6. 
[0 0 2 3] ±E^^^V^HO±^tCtl. fg#W^ 

^/<-H2 1 k^(omm^^ j ^y t ^^ < -H2 2 1 

d^*5***^-H23flSB^SttTV>5o Cftfe*^ 
^*/<-H 2 1 iS.ttJft^^-H 2 2 11, -t^flflgO 
*HSl4fiCB^*«PH2 3, H2 4£*ft-«VfrL-t\ w 

*te>*«PH2 3, H2 4 £*>mm8tm®m#xx'hz> 

30 ±E*fvPH2 3. H2 4(OMfii^VNX, 

iE^-f^/<-H2 1 ^i^^^/<— H2 2<^ratw, R 

[0 0 2 4] ±E**#'*-H2tt±aSa*BQ LTfc 
9, ±E^«UK«lO«*i»»c«Ki-*»--K»H 

[0 0 2 5] Ull. 2tt*38W^^-fe>*l^jfefl»SfR 

(oaaft^sfrBB^ivawB-efcs. a^asv^-c, ± 

E^tyfltt, B{*tt*KAi— *KO«ffi2 1. 2 
2^^^5^^vy^fc5^^v^ P ir^2 > M» 
40 «»KBi-#©tft5U 5 2^b458*i8*«lii 

tS6u 6 2^b4sa*B{k«*aa#s^5Nox 
©bich* m-ortasra3 1, jb— ort«i5^ra3 2£ 

-To*:**)*-* 7d$as$ixTV^o 
[0 0 2 6] ±EBE**^^-fe^2tt, 
3 1 (Bl) rtoK*«SSrgf3£aStw«ofc«)Ot^ 
so 1?, is— hmz&MLiz&fK* **mm£<oSi*9Mfl 
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T/u^^J: 9 45*^— 9-3 3ft*ES*t, J- 3 

lCfS:tt^t?t3a (112) KTlg— Wrt8B2IB3 1 » 

[0 0 2 7] ±E— #<0««2 1 N 22(Doh, ±X<D 

W&2 113, *«ft#*#ftgBI!lk i-*to*>H3lc*5it 
5»«^^-HlrtSIBfc«aiLTV^5. r^SS2 l 10 

*lCA£}*A,-e±3Em@2 i t»isi-r5«tt2 2n, t 

ttfc^o ^ comS 2 2 tt. NOxOOS5c • ##Md#L 

«a*JBv^*L5 D Au^ilj:, #*L<«\ 221:% 
a±5lf%filTi:t5^^«tV\ :OAuttttl 20 

[0 0 2 8] m@2 2(^1SJI1> W;tli. &LT<O£0lC 
LXnOo £1% ¥^SSlMmlf(DPt-Au^ 

& t(c-<-^ MbU y — J: t> 

- h«oiM«SAtI(^M, *TFt fc t 
LtMfPt-Au^l;geMt5„ m&<ojf:£ 
li 1 - 2 0 /i mofii t f 5 r i iJ-et »«H4<!: 

tf s M£Ll\, ^-^hot't^/vt Ltlt a^/u-fc/i, 30 

&XZZ> 0 

[0 0 2 9] £?L«P t - A u ^SgOJg^Jfti L 
Til, telc*?*^ «#*0*»«:fllv^;r 

[0 0 3 0] ±EB*«»irA, ±E— »*>*S2 l, 
2 2£ffiILT, offifMSft^fc 

io^ct$ii N rn«ria«LTJbE)B— ©rt»fflB3 i 

5(d. SliRSSJxSo Sfc. fta^^i(0±Efg2 

«fc 9 45#?L««BM 1 3OTBj5fcL-C*>9. lg2io 

gf££ !?1-oOSrB5±UTV>5o so 



[0 0 3 1 ] ±Effl»«»KA(0±T«ffilCltt, (El 2 (75 
J: 3 tc N ±E-#(DSfi2l, 2 2lciifl;l-5fc*<ay 
2 2a^MSiltV^-5„ 4*3> ±Ei» 
«flfJtA0*a»jAtB£lfls WK9-K»j*SBIc*3V*t 
lix 1H*«#KA t9-K21a % 22a CDmiZTfrZ 

[0 0 3 2] ±E»**»t/l/5tt, ^-Ort^SPp^3 

S#^4a, 4 b (H2) JCT*«ill»4 l*»J<l*iX 
JStfTiStK @3^PH2 3, 2 4^IT N S*®& 
J: 3 tc4LT*>5 0 

[0033] ±m— ttcomm 5 1 N 52^5^ 

tt5lli, #?LKP t*«J:949, ±15* 

*«A/-eitiPi-r5±*(o«a5 2it JhEiR— ©rtaas 

l*> ±E»*^7 p t;V2 0tffi2 2 NOxO 

Ift»tUAutPtmU Auttf^lil 
%£M;tl 0 Il%KTi 45 J: 9 l-HK tfc#?LKP 
t-AutWSfc l*#?Lir P t — A u £ 

[0 0 3 4] ±ENOxttj5Pt;U6tt, NO x <DMtz55 

ct 5 £ c. no x gg^ft-f 5 t>£> 

-^1^6 1, 6 2 J: 0 45. IM^f B±*^± 
§5^-<-^3 (Cil N »#^3 a<0**{ca#^3 c^K: 
ttfeO (HI2) s KSt?t3 cdTSI— Ort«SSffl3 2 
(Ell) **»rtS;h-Clr**. ^^^3 a 

3 c <b^i*ffii-5^t) 3 b \ZXWi-<DW&fctii^WttLZ> 

^^3f*0*£»a*-C»-Wrt»fflIB]3 2{C#A^ix 
5 i 5 JC4LT*>5. 

[0 0 3 5] rco— *fco^;^6 1 N 62(DH> T^O 
«S6llt #7LKP t««4»J:0 4 9. ±SS 

*ftiiK4l (Hi) (cSSffiLTVN^o fitafi6li:I 

lofta^ 3 2 csiita J: 5 cM^noc r^m 

ffi6 2li, NOxtC^LilTcStt^^-r^m^, 

If, *7LK P tlgtaautfeoo L^lt, ±E^ 

ZlOf^I^^F^ 3 2 CSAc^oSl^^t^NO x 
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1 - 2 3 7 3 6 6 
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J2, ±lEm@6 2±-C5S5c»*UT. **i:Sl**±* 

[0 0 3 6] ±EBfr«#«B ©±T«ffliwtt. 

5 2. -£tzn-1tf(Dm&e> l . 6 2tC»tt 

•ffiSrBliDi-Sfcftoy— K5 1 a. 5 2a, 6 1a, 
6 2a^MUfc5 (B2) . ±!EH# 

T, IfttiBSB^Itl?)»-K5 la, 5 2a, 6 1 

a, eaa^cr/u^^ei^S^s^ 

[0 0 3 7] ±Et-^7ll T/^ZT^frbftZK — 

t-#«l7 1i:ltB, a*. Ptm*WBv*fe*u 

5 0 ±Efc — *WS7 — K7 1 a^ffificStl. 

tt'J — K7 1 a tt^/u— /HrlCt, ir>^gg{Sco 

[0 0 3 8] ±E*fiEo^f^-fe>'1^off»*-ov^TaT 

1 l SriioTfS— <0rtSBffiW]3 ifci3fAiFix5. ±E» 

*&*Q-fc/u5tt:, ss— <0rt«sBB3 i(c®r6m@5 2 

Jg— orttH5£Iffl3 irt(OK*jB«**P^wtiS-CSS. 
[0 0 3 9] ±E»*^V^-fe^U2l4. — ?tt^mS2 
1, 2 2MJC«EE*rR«WL-C±EIS-Wrt»SIB3 lrt 
(O&tm&m^XtiTZZ.tlzX 9, ±ES-^rt«jS2H 

3 lrt<Oifc*«*«:Bf*^««flE^WJ»i"<&. 
#*^^ffll^*tt2 i# + ffi£ft5J:5£LTBrJ£<0fl| 
EE^iDx.5i:> ±E«— Ort»2IB3 1«0««2 2 ± 

ic J: 9 ±E«ffi 2 l ffilltc^tti $ tv5o 2 l , 

2 2M— oa**l^ ±E»*ftft-fe/V5(0-#©afi 
5 1, 5 2lB*c384i-5fi«** s 3f*©-3t«i:ttSJ: 
5*C7-f-K^y^«»Six. -tE*-<0rt»ffilB3 l 

ltcB1-5m^2 2, 5 2lt O2 <0»5c»wSstUTttS 
tt-efeo^ 5 , NOxlC#fC^tt-Cfc5(Dt\ ±E* 
— <0rtffiSPifl3 lrtTMt, NOxO»«Wfi:bf^ S£ 
oT, ®&^^>-y-fer>'U2CD^Ktc j: ortSfi^P B 13 

lrt<DNOx*^ajft-T5r:i:H:4v\ ±E&*fcfcHr 
/U5 0gS;*^li!:SIIj:4 5 0mV!r8i7 5 0mVa 
T^g^-f 5<Djo*J;<. £9#£L<I15 OOmVy 

[0 0 4 0] ±EH***P-feA^5, **#^^"feyU2JC 
J:9-*o«»*»*i:*ofcllMLif^H[. KI7L l 2 



SB2PbT3 2lCffii-5. NOx*»-feA'6©«tt62l4, 

J: 5 ic—M^m® 6 l , 6 2PeT^£<D'gJ£3:S0;i£ 
±E*ffi6 2±-eNOxJ&*»5c. NOx» 

r 4: ££9. #*^*^*ix5NO 
xO»SS:«tiJ-r5wi^-C#5 0 NOx^t;i^6^ 
tS6K 6 2fifl<DftflStt* 3 0 0mV£ft 

io [0 0 4 1] 433. ±E*«©#*-fe^*K**^-C. ^ 
ENOx*»^6tt, -»Oti6 1, 6 2BBK.38* 

[0 0 4 2] ±E^t>tlOtfi2 2, 5 2 

**-feJBV*-C, Pt-Au^»NOxgM??l 
L*l»*-CfcSo B5lC*3V^C* ^3=7«10 2ID 

20 StfSl 0 iSr^L-CJHfi^3SS*AS*t*±5 8w4U 
Tfe^o m-fc#M%<nW&i 0 3li#dFL«tf>P t-Au 
^•^mffi «fctt*i*Pt«S) -?£>9> 
hi o 4 p t m@-?£> *<> 104 

£5KLT, tSl 0 3, 1 0 4PatC«E 
*ttu NO-Nz ffl^^-efcf). »*#**;h,-CVMfe 

[0 0 4 3] BI4^V>-C> AutMWV^Pttt 

so -ei* (EUcHEg^-e^-r) , i$^(:No^^»L, en 

ttttMUMSix. P t : Au = 9 9 : 1 (S3it) <DAu 

2 (sstt) oAusssn*ftv^L*na±-ett (a*-* 

Au^i2-l 0«»%»Ci8lt 

L<, Nz U PtSMSV^iM 

40 (Dt*-iEfti» (HicA»-e»"r) tKis-a-rs. 

-(^J: Au4«#iI*%t:*li5!:NOO» 
«|-i*«ic»»JSix^ Pt-Au*4tSttNOxTS 

KlR-f *>>\z£Z>h<nX-1bZo ft^> IwTttNOfC^ 

[0 0 4 4] P t - A u ^-^mii^Oz • 

so Ml^toM^ffilt @6ltAu^^Tfi^^^ 
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ffiStOHftSrW^fct^-C 1 , Stft^ttOz -N2 ffi-g- 

Jttts 31<D £ i frfmUBEi: 7 0 0°C*>L>8 0 OtlCi 
ffSt^Stt^fiTtS. ii»> AutSi^llf 10 

fiit^SSl^HI-^ w i K J: ^ 0rlog)t«#5r t 

lfS*«*lO%ai) tftft5NOxt>'tlc:ov^ 
TI2, ia«*-K*#>'t , >'^Bg*35Sfi:Ti--5 0tta* L 

*«-J-5fc«>KW:, Pt-Au^4ifiOAu4l» 
[0 0 4 5)8lii^ Pt-Au^»Au^ 

aiis iit%*stioit%aT, »^L<it2i 

u^m&±zZ&mti-%Zk-C NO x<DM7C • 

[0 0 4 6] ±E»*«*P-fe/U 5 Olfi«A<OKft«[tt, 
NOxiSfow B*U:«ff »*lc iONOx 1$*Pir 6 K 

tttf, a*^t;U5 0glA44 5 OmV 5 
t > ifra±, ^H2ggl2 0 . 0 0 0 1 p p mil ( 7 5 
or) h«SKtttmrWfco i45o 4: 

ZZtiK rtS5S^3 1, 3 2rtiD8*il«^ 

NOx&fcir/U6 0teEfS<£l££oTI2. NOx^^Pir 

££C5 0 40 
[0 0 4 7] B7tt, ±E»*ft*p-fe/u 5 0>jg«*aS — 

*&*nir A* 5 0»3£jB«**c»-t" £ NO x &&ir /u 6 (O 

**.tV2 o%coa^(ciov>-C' : en^n^L^ i bcoi?fe 

S c mfeOffilTIi, NO x&fcHr>^6 «£*a$fl*fc«J£ 
£RMJDLT*5fe1\ feoT, NOxtt*P-fe/U6l*R*tt 

2 4:*«aH4 l ic®1-£m@6 i oRXS&SicC* 
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[0 0 4 8] I~*5j;t>^2©rtSJ2ra3 1, 3 2ft<D 

*&*nir A* 5 cogm^J £ N O x 4££air/u 6 cn&^Ji 12— 

««*^X«|3<Oifc*a«*5 l%tf>»-&*5.fctf2 0% 

M4 5 0mVC$)5B$, NO x tfcfcrtr/U 6 <Dgflt;*3t2 
»2 0 0mVt^^ »20ppmOa#»*iS»ZO 

rt»ffilB3 2ic#4f5o :o«*:J:DNOxMo 

[0 0 4 9] ±EK*«l4q-fe/l' 5 <OK5tem^^ 450 
mV&mz-Zb, NO x&&1r/i'6<OjK«*M2±#U 

8*ftat^5 0R£jES^^4 5 
K0^>-^ir/i-2^H2 Oco^icJ: 9**;&s?6£U 

w©**d«jdr:ort»snn3 2jca*L-c«flp»*4:K 
zicortsuffiiB 3 2 ft<Dmmm&&nm*nz o «i PP 

[0 0 5 0] ±E»*Hk»-fe/u5 0ia:efi«*4:4 5 o 

mV^iit, 5 0 0mVt£iS:^1-5 08 

(a) (b) iCTjk-TX l\Z*-7-ty H«S:4<t: fc 

tfT**. EIS (a) 12. ft«t^4>oitMK#i 
0, K3£jB«*4 5 OmVOTOWJi: 
*tU ^gl:^S:5 0 0mV, 6 0 0mVHm 

as (b) tt*w*jtf^tf><oa*aiae 

^2 0%O#^ RSfii^4 5 0mV«TtO^] 
KM^5 0 0mV, 7 5 0 m VOWSr^Lfc, 

»t;U5OjBtWS6 0 0mVS:tti5t, 

##<#9> »n<Drttt£iB3 2rtw»#»*o**b 

^"ei8S^ffiSg«C/hS</ < C5 (0 8 (a) 6 5 0mV© 

n#i» o ««ft^*oK*ai*^2 

6 (B8 (b) 8 0 0mVO«#B) o BUb^fe. 
ttte^/U5 0jfi«All. 4 5 0mV^7 5 0mV^ 

~ortassr^3 2rt^ig^jgs^o tts:^^^, 

CtSfcftl:, <t«P»^U<l2, 5 0 0mVJ^±6 00 

[0 0 5 1 ] ±EN0x^t;U6Ol^6 1, 620 
omJEH. »r<ortSfB2PBl3 2 £*r«a»4 i coU^^ 

*o»v^i9»ft-j-*jB«*»c#r%»or, m@6 2 
m&hz>* 0912, js-^rt»ffifB3 2o»*«aE^n 

S^Ciat'to 1 p pmOl$ONOx^t;U6^)l 



(8) 
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SE-«EEW4-Cfe5o Z(DV$^ NO x&*nir;U6{cii&) 
2 7 omvofi«^dS56^i-5o-e, r. ogmAtcJT*) 
got, tie 2^«fi6 l *>*r»lbS 
it. NOx«*lcfl?i:fci»*«flE«:«i-fe»»wll, 
6 1. 6 2P^tEm< i t>3 0 OmVgJLblcSJ» 

[0 0 5 2] NOx^ft3ir/U6^SlJD«JBEd5 6 

0 0mV%jg8;LS£:. ti6 2±-eNOx^»iHI$ 
fCHz OO^ttSSfcft, Hz O^rFrtOHSMK-T- 

J: 5B**>f 6 is 6 2|HK:«H'U ttU « 

Ittftdfci:*. feoT, NOxKjSRt/U60tNI6h 
6 2WO*JEH:, 3 0 0mV^?>6 0 0mV£Oeii;»| 

10 0 5 3] El io, i lit *BW^^tyf(Ol 
<fc?ic, **Jfcoi£tl8-e«\ «tm^>^±^2t. NO 

[0 0 5 4] *^©»»fc*5V*-C\ »*^^^-fe^2 
tv5 0 rfLtcJ:^, »— Ort«2Pfl3 1 

[0 0 5 5] ±E*liO»»*C*5V^-C > ^-Ol^aSra 

JB-Ort»ffiIB3 2^0j|S-Olt»lsa^aHtR**>' 
^■fe/u 2 ❖IMMfcfcrfcA' s^NOx 8S*n-fc A- 6 fc ffiStc 

3»Ml©»lloJ:5**9*«liMLl 2 £^nT5«iitc 

[0 0 5 6] #«iO»jBjE*«Bi: U-CIl, 9 40 
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imi] ID l \tt&W<om i (DnMvMMZ^-ttf x-t 
[0 2] B2tt*io3W«>»fi©^*vi>-o»BIBI 
[El 3] H3l*JSlO*ll6o»«w^-fe^*:-Stf^ 
[B4] H4J4P t-AuttONO»»W4t»tH 
[05] 05 IIP t - AufS^^MMt^fc^i: 
[1116] a6HPt-Autg£0Autfi^ffia 
[B7] H7tiil*tfcl5i-fe/ui:NOx**P , feA'Ofi«* 

o B§ %k £ & 1~ Hi ~e fe ^ o 

lias] msftNomjgt±>^mfi<Dm&*7F-rm 

■C. (a) tt«MB*if^H»«***l%«)»-fr, (b) 

[El 9] g)9llNOx^^Pir^OV-I^ttlKi-efc5o 
[SI 10] H l 0tt*5fi W 0*2(0 ^JfiO?RlftS:*-f^ 

[Hi 1 ] El 1 1 tt*2 0*Ho»lllO^'fe>"!f-Oil 

[sii 2] mi 2\tm^<o^^±>-t(omumm^xh 

l 

l i tv*-^ oitftfitt^a) 

l 2 iSiiTL (#-oa*«tt*ft) 

l 3 #?LS<*a/§ 

21,22 — ^rom@ 

3. 4 

3 1 as— ortsfuaia 

3 2 fsncortsssrin 

4 1 **lii<8 

5 »*«*HrA' (R*«**Hi#») 

5 1.52 -^(OtS 

6 NOxWtA^ (aE*»{t**m*a) 

6 1.62 — >Ctom<S 

7 fc — 9 
A, B 
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